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At the onset of eukaryotic evolution, a primitive cell merged with an a-proteobacterium, which in time evolved into a mitochondrion specialized in converting the energy of redox equivalents into ATP [1] . [8] and impaired Complex I activity is closely associated with the onset and progression of severe diseases in mammals [13] [14] [15] . Now, two studies from the groups of Etienne H. Meyer [16] and Hans-Peter Braun [17] in the present issue of Current Biology reveal that the hemi-parasite plant Viscum album has completely omitted Complex I -yet is still alive. Not surprisingly, this comes with serious changes in the respiratory chain and beyond. First, internal and external NADH dehydrogenases are upregulated in Viscum, probably to maintain NADH re-oxidation. In addition, the alternative oxidase is augmented in Viscum. The combination of an NADH dehydrogenase with an alternative oxidase constitutes an ultrashort respiratory chain, likely for keeping the NAD(P) + redox balance (Figure 1 , lower panel). However, since neither NADH dehydrogenases nor the alternative oxidase pump protons, the driving force for Complex V to synthesize ATP will decline when Complex I is substituted and the alternative oxidase becomes active. Consequently, core subunits of Complex V were reduced in Viscum as shown by the Meyer group [16] ; the Braun group similarly found a reduction of Complex V dimers [17] . Interestingly, the Meyer group reported reduced abundance of Complex III 2 and Complex IV protein levels and activity [16] , whereas the Braun group found an increased amount of supercomplexes composed of Complexes III/IV and Complexes III/IV 2 [17] . These exciting observations raise several interesting questions: How and why is the balance shifted towards respiratory supercomplexes? Do the activities of Complex III and Complex IV in the supercomplexes differ from their activities as solitary enzymes? In contrast, why does Complex V change from dimers and oligomers to monomers when no Complex I is present in Viscum species? Since ATP synthase dimerization shapes cristae [18] , reduction of dimers is expected to influence cristae morphology, exactly what Meyer and Braun found [16, 17] ; Viscum mitochondria are characterized by fewer cristae and thus reduced OXPHOS microcompartments [19] . Does the surface of the abridged cristae induce macromolecular crowding of the remaining proteins and thus indirectly promote supercomplex formation? This is another intriguing question to be addressed in future studies.
Loss of Complex I, however, not only induces a reorganization of the mitochondrial respiratory system, but also upregulates stress-related chaperones, decreases photorespiration, amino acid metabolism and citrate cycle, and promotes a shift to glycolysis, as reported by the Meyer group [16] . These results fit very well with earlier observations from the Braun group characterizing Complex I-knockout Arabidopsis plants [20] . What we learned here is that life without Complex I in higher eukaryotes is apparently possible -at least, when they are green and flexible. 
